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#^ «J*>: 2003/4/7 



[AHH3] ^&I#SAH 
[3E|^] 

0008 

[XUMSUH 2003.03.14 
[^*)|^6^f|] H01J 

ssi Mays oiio ie-is o\mm ±mmx\ g* n xii^g 

SzESSJl Apparatus of electron lithography using a patterned 

emitter and fabricating method thereof 

[s °joi 3 cj 1-1998-104271-3 
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[ CH E| oi 2 c ] g_ -j 999-000227-4 

[5I?ISi^Sl] 2003-003436-7 
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720322-1118011 
137-131 

AHS^^AI QM]B 10-17&1XI 201 ^ 

[^3] KR 

[^921 S^S^I] Y00, In Kyeong 

[^SJe^SIs] 530116-1042213 
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1020030016017 



gi»: 2003/4/7 



[?SS!S] 442-470 

s^is ^siAi mm=p- %mm ^&om= sose 505^ 

[^] KR 

[£3§°J 2?5?|] MOON, Chang Wook 

[^SJe^eiS] 630523-1042719 

139-240 

[3^1 AHM^^AI i^S^ gm2m 106&IXI Sit^f£§^ 30; 

# 1402S 

[^31 KR 

ni42^°i ^§011 m&. mm® xii6os°i 
oil sum m^&M s s?suo. chbipj 

Olgsj (Ol) CH£|Oj 

OloHS (el) 

pimss] 20 pj 29 ( ooo m 

[^sasi 3 3 3,000 

0 2 OS 
I&AIS^S] 27 m 973,000 S! 

1,005,000 a 

1. QSf/H- SA||AH(£ES)_1S 
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1020030016017 #^ <y*>: 2003/4/7 

Mi^lfe- ^#31 ^ ^Hl s)l *V£31 wVdVoI £ igofl -o^^i 

#o] ell^iE^El iL^l^r «oM«" *r $M". 
£ 1 
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1020030016017 #^ «J* r : 2003/4/7 

°fl D l^« lc3J-#*l U ZL ^ll^«o v ^ {Apparatus of electron 

lithography using a patterned emitter and fabricating method thereof} 

£ 2tt LiNb0 3 3. W #3 ^3 ^o\] rrfef- A o Kg_ o^*^ 

120 °C 7>*1 7><I^ ^j^SSi-g- nfl 5^0.^^ ^o. fi 

£ 3^ ^ ^fi] Cj-g- 4a x:1 j= A )._g. ^7}«>V# 7fl^«l 

£ 4a ifl^l £ 4e^ ii°J o\]u}b\2] 

* ^ cfltr ^ * 

110,210: oflalEi 111,211 : 2:31*1] ^^r 

112,212: 6)M El 113,213: -fr^l 

114,214: ^ 117,217: U 

118,218: t-^ 120,220: 7^ 

122,222: 7l# 124,224: ell^liB 

24-4 



1020030016017 ^a}: 2003/4/7 

130 ,130': 7±q 5E^r *]-ff-*M}- 1M8#*1 

140,240: *}^3. 252: 

254: ^(magnetic lens) 256: Se)7fl 

33r A oM]*>7fl^ j*|e^€ «V£*ll s£6j| -fr^l ^^-o. v}^3.s_ f>}^ 

±.^S. tb i^^l 3? 2flB^^ oflnlEi!- *fl3£*Rr « 0 >^ofl ^ 

<15> cfl^^^ -f-A]-^] (electron projection lithography)^ ^^f( therm ionic 

electron) ir^-fr <>l-g-SRr ic^^sq- #^(photocathode) ^V^^r 7^5]^ 

<ie> ^^i^>( thermionic electron) iif °l-§-*rfe i^^l fe- ^71 ^ 

<i?> cflig^ ^^ 7 > 7>^tr ^g-^-(photocathode) J?-A>#*]fe ^- 7 ) SL<*°\) ^0>) *\ 

^-§-5r7> <H3£ ^7} 
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1020030016017 #3 2003/4/7 

^12003-6381^^] ^ "}iat ^%<^\ $^«H ^^-5.5.-^-^ 

<19> 3*1-^* ^ O.S ^^-g- A>-g-*>^ ^.f , ^WV^O) Alz]-o] 

^-fn}, ^^fl ^ ^yVnVo} sflE^ 4^ 3§^-o| ££efl7lAEo)l 

^M, ^1 °1^ (baking) cfln]^ (thermal damage ^ €-*fl7> 

te^l ^s^g- 4^31 ^ ^i^>^ dt^i* ^>-§-*V^ ^\^r y <M^Rr 
[^Sl ^ ^ *}--§-] 

i^S^lfe, ^#31 ^ 4H1 3flE^^ tiV£^l S.^o\) ^£ dt^ ^l^] -fj-^i 

^rn^ir M A o v 7l 2flE^^ til-i^l ^°1 till *1 s] ^ oflDjEi; 

<23> # 7 | oil °1 Ei 1- 7}1*Rr <1^; ^ 
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1020030016017 #^ °=}7}: 2003/4/7 

<24> # 7 1 ddnlEjSJMS] i*bfSt\ "^S* ^H^l fl«H , °fl u l E-| £ #7l 

7l^r *d)^ <q*Hl «fl^l^ 7}^ SE^r 3^-t4# ^altV4. 

<25> #7] 2^1 ^ # 7 ] o.^^) sgg- A}oH ^ ij^o} 3^*1 d ^ 

<26> AV 7 j c^o}^ £ 7 ]z\i£ 7VH- o]-g-^ ^ ## 7><^ HL^r iH^Kr Q 

<27> # 7 ] 2^*11 LiNb0 3 , LiTa0 3 , BaTi0 3 ^ Pb(Zr,Ti)0 3 £.3. ^f- 

<28> #7l -fj-^l 5§^r^- 0.1 - 1 ran ¥^1^ A}sJ-ol<>| s%3&o] $o) w^^tf. 

<29> #71 «V£*fl 100 - 10,000 A *§>8€ %°] w>^*l- 

<30> ^Sfl #6fl Jifl <£.E*fl «l-^-ol ^igofl ^ *f-v\]<>\ -R-^i 

*H ^°1 ^#^51, 7m cflSH Jf-JL afl^Sl^, #71 71^ ^Clfil- 

<31> #71 oil *1 EH- 7><i^7l 1^; 

<32> #71 6flBlBlS.-¥-El « 0 V#^ ^^Sl ^ 3.* ^ *M , E} <4 #7l 

7m *c] A>olo 1 l afl^^ ^^#^1;!- ^til^ ^^AS S}^ x:l ^>-g- #7>« 0 V 

<33> #71 ^^#^1^, #71 oflulEiJL-^E-1 « C V#^ ^7>*# ^^7lfe ^f^t; £ 
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1020030016017 2003/4/7 

<34> # 7 J 3§t8=€ ^°]5L ^l^Br f}^ 

<35> #71 ^*>7l «V^o^ sj) E ^-g oflolE^l- 2llS*Kf U-^^r, 

<36> (a)^^l ^-g- §*l*Rr cf^; 

<37> (b)-fr^^ ^Hl sfl&|^^ i&JESfl 4i3t ^1*} 

<38> (c)^7l 3^1 #ofl #71 3)1 E|^ d}a 3S tifl ^1 sr>^ ^1;» ^l^t}. 

<39> ^71 (b)^^l^, 

<40> (bl)i^ ^M)S) -R-331 ^ #<H1 -^l^l &5.3\] HVnv ^ efl^|AE t ^3 

<«> (b2)#7l Ell^iEt Sfl^o.^. 3XflE^*>^ #711; 

<42> (b3)^ v 7l ell^H. 311^* ^3.5. tiV £ ^ hvov^- ^flE^Kr #7}1 ; ^ 

<«> (b4)^M Bfl€* aflTjSHr #7}1 ^-H^Rr ^o] BV^-aJ^c).. 

<44> #71 (C)^l^, 

<45> #7] 5g^- #ofl ^^o. ^#^j7 ( #71 #oll #7l sflE-1^^ n}^ 

3# 3*M7l*r #7fl ;<y ^ol ti>^al^cf. 

<46> o)is} t ^ S^S-fr ^Sl uMM* ^*HH <4^ aflEi^ ^ 

*ll oil^l e^# ol-g-tb ^7>«J-# ^^-#^4 #Afl*l ^^tb^-. °1 £^1^ 
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1020030016017 #^ 2003/4/7 

<47> £ ^ qJ ^AHlofl n)-^. 1:1 ^A}-g- ^^>« 0 l-# 9] 7fl^3<?} # 

£H# M-^\fl 3M^ f ^7} efl^^H7> ^1 HAj^cf. 

<48> £ i* ^-s^, 7l^r *c](i22) #<*fl Si*} 5tf*l^H(124)7l- S5L^ 7l^(120)o) 

*fl*lSH 5^. =12)3-, ^7} 71^(120) <LS.¥-B\ ^ 7^ ^l^^HH I* 

I V 1^ ^(117)* ##*Kr 2^*11 ^^BK110)7> ^H(112)«H1 

<49> A o V 7 j ^^^1] ollnlEi(llO)^ 3# ^^1, ^H^l^ 3,^) ^^(111)^1 tifl^S] 

<H zl ^ofl -B-^^l ^#(113)°1 rLEjji -f*-#*ll ^#(113) SHI 

<50> #71 2:*l*ll 5g^-(m)0. ^7l^*j- 7>^# ol-g-^ 7><i^r 3^-§T 

^SRr 7>«i^l ^ <g^(118)JL3.^-El 1* ^^4. 

<51> a c v 7 ) 3§^(1H) ^ 7 ]^r «-cl(122)S] WrW 0 ^ ^-z]- #71 ^^11 ofl D ) E ^( 110)3. 

« C V#^ u Jlr(117)2l ^3.1- *lH«5Kr #74*j ^7}^ (130, 130' )o] ufl 

*l^i=r. A o v 7l 7^(130,130') tfl^loll *lfMH}" 1H^*17> tifl^^O^S 
<52> ^-71 3i ^^(lll)^r LiNb0 3 , LiTa0 3 , BaTi0 3> Pb(Zr,Ti)0 3 ^ 

■i-^Cpyroelectric material )£- ^l-^H , ^I^^eIH *| <i-£] (118)0.3.^ 

<S ^7}!- 

<53> a o 1- 7 ) tiVi^fl ^(114)^- 7>^o] ^-ol^Jl 7 }^o] 7-1 ig<5H til^l ^cHH 

A r-§-3^ ^*M€- ^^H, 100 - 10,000 A -¥-7113. ^^sl^- 3J°1 tij-^sftl-. 
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1020030016017 #^ <£?•}: 2003/4/7 

<54> #7l -fr^'sg*(113)^- «>^-^^Ml^ ^>4°1^# *>-8-*H 0.1 - 1 mm ^S. ^ 

<55> £ 2^ LiNb0 3 S 1^ 1 mm ^M|S} ^(lll)-t- 7>^*>^^; nfl 5g^- ^ 

tn-nj-o] o.^.^ 4^ ig^-o. S w. E ^ « 0 v#^ ^fl-a) &-g- f-j^*V ZLeflaolc}. £ 2 » 
^-S^, LiNb0 3 ^-g- 20 TC°ll>H 120 °C ^£ 7>1^, cJ-a] #^0.5. ^ 

z^l-Tr LiNb0 3 ^ A 315.-^ ^7>^#^ 20 r^l^i 50 °C *>*1 7} 

^HiE 2:3*fl 5|^-0. S «Ei ^7>7> «o V #£]*l S*5*«-^, 50 r-^Bi ^7>7> ##3^ 

110 t^H e^liSS] 2flE^o)l ^At!: #7} S^(electron doseH 

9X^(5. 2^1 bare LN). ^^r(lll) #ofl 500 A ^l^l ti]^^ 

^-fCE 2^1 a-Si/LN)^, -£^3*1 ^ ti]^^ aVnKg- 
^-f(J£ 2^ undoped a-Si/LNHl^b ^#*\] sg^°l 7}<&£\o]s. *±x}7} 7i£] & 
^ ^-fr % V ^ SI^-. #^€- ^d^7> « 0 >#£l^ 3* ^ ^1 €r} 

<56> ^-71 ^# in ^A>-g- ^^V« 0 ># 2t^*l^ ^ 

E^liE( 12 4)f ^i*V 7l#(120)# 71^; *dU122H1 *3 Cf-g-ofl oflu] 

3(110)* 7><lt!:cf. °1 ^ #7] <a-&(118).<L3. ^sfl ^^(iii)^- ^1^ ^-Efl, ^^cfl 
2 x 10- 5 torr -Fr*M #^0^ ^ ofl^cfl no °C S 7><I*>^ sflE^^ 

M}-^(114)6(| £]*1H ^-^^1 5g^h( H3)o.S«-e] ^rU(117)ol y <M^i}. 

°1 ^7>«J (117)^8: #7^(130, 130' ^«fl ^#<g ^ 0.8 Tesla ^* *]ff- 

^f7l^Hl ^^i^O^^I 71^(120) #7} 2ll^iH(124)# 3fl E^ S^l ^Cf. 
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1020030016017 #3 ^3: 2003/4/7 

3 nfl #5.*\] 33-(114)°H 3*fl3 ^£ °fl33(110)3 sfl^^r 3#°fl l:l 3^ *f-A\ 

^3. a_V43^ 3*1)3^- °H33(110)3 7><i * ^3-* tiV^^^f. 

<57> ^-7) ^HHH^ ofl D ]^(H0)7l- 333 3£B(112)ofl & 0_u)- _ 7 \ 

<&&°.S. 333 n>^ S ( 112)1- 3« &3. 
<58> £i>, <$7) <I^(118)£r 33^* ^*Rf ^13 7><I#3(3£3)» Af-g-^- ^JE 

&3. 

<59> 51 3^ ^3 3€- ^HH 3€- x:l ^A>-g- ^^>« 0 ># i^^-^13 7fl3=3<?l 

33hH 333, #3 5^1^17} 3#* ^3 £33-^-° 3, Aj- 

3 ^H13 -§^*!r ^^^<H1^ ^<^*v Af-g-^ji ^Mitl: ^3^3. 

<eo> £ 3^- f^, 71^; #3(222) >5H1 #3 33^H(224)7V 7l#(220)3 

«H333 5U3. ^3^, #3 7^(220) o.s.^-3 ±^ 33 3333 3^-3.^-3 <!-§- 

uvo.^ ^(217)* «o v #3^ ^33 333(210)7} 333 3-£H(212)3 3"333 

<ei> >^7l ^33 333(210)tt 3# 33-^1^ ^33 ^^(211)3 n 3 3 

3 5^3, 3°11 ^(213)3 3^33 &3. ^3^ -ff-33 ^#(213) 33 

^ ^33 3flfi-2.S- 333€ wi-E^l 33(214)3 ^33 $13. 

<62> ^-71 ^33 ^^(211)^ 3333- 7f<i-g- 3-g^Rr ^^ai 7 ><i^r 33^-i- 
tH§*Kr €3 7><i^-3 ^-3 "1^(218)0.^3 1^- ^^3. 

<63> *£ 7 ) 2i33 ^(211) ^3^ #3(222) 3-3°Htt #3 3 3 3 (210)S^-3 

^ 33 U (217)1-* ^33^ ^^#(252)3, #3 ^W-i-(252) #3 3333 
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1020030016017 #^ 2003/4/7 

^71 ^>^l-(217)-i- z>7l^I^l;(254)^-, ^7) z}7] ^l^(254)oll 2\ 

n ^t-^!r(217)^ ^iM^H, ^V 7 ) ^4-& ^^>*S^-Ei o)^ #7}^ 7] 

<64> a o v 7 ] ^(211)^ LiNb0 3l LiTa0 3> BaTi0 3) Pb(Zr,Ti)0 3 ^ ^ 

#^(pyroelectric material)^ o) , <g^( 218)°-S-^El w>o_ 

<65> tiV£*fi »>BV(214)^- 7V^o] -g-o]^j7 7 >^ol ^ofl^ ^ 

^>-§-5l^ IIS ^3^, 100 - 10,000 A ^^Sl^ ti^^tf. 

<66> ^"71 -B-^^l ^(213)^ «>^*>7fl^ *)~g-*H 0.1 - 1 mm *M|3. ^ 

<67> ^-g; x:l ^}-g- ^7>« 0 V# ^^5^ 4 -§"4 ^ 

e^I^e (224)1- £i*V 71^(220)^- 7l# 1-^(222)^1 #3 ^ cf-i-ofl oflnl 
EK210)-!- 7}^v\. o] nfl ^-71 1^(218)^.5. ^(211)-tr ^l^Efl, cfl 2 

x 10" 5 torr °]*}S. -fr^ A o v 3HH ^ ^l^cfl no °C 5. 7}<1^ afl^^ 

HV51*11 «>^-(214)o]l 3*lH -o^^i ^^(213)0.5.^ ^7.1-tii (217)^1 

°1 ^7>«](217)^: ^#(252) ^ 7f7l 31^(254H1 £)3H ^#5H sfl^ 3 

7l» ±7$ 2) til^-(x:l)5 ^±X]7^Z\. 
<68> ^-7] ^Al^oflAi^ o\)m)b]7} o\)u]^ ^z}S\ £ o.q. 7 >0|^ 

5 oflnlE-1 nj-^Hl- Cfl^^- oil}. 
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1020030016017 %^ <H*>: 2003/4/7 

<69> £ 4a £ 4e^ £ n}€- ^l*r u J sflE^fl d\] u] b\ 2) 

<70> ni^, LiNb0 3) LiTa0 3 , BaTi0 3 , Pb(Zr,Ti)0 3 ^4 ^ 3,^) #^^r ^>-§-^^ ^ 

3 t^I, 1 mm ^1^] *g#(.E 4e^ 211)* ^l^r^f. 

<7i> o]o^ sflE^^ p>^a(240)# S^l*}^ -a- ^ 

< 72 > £ 4a<Hl tifsf £o) ; o.l~ 1 mm -R-^^) ^#(213), °\}%. 

cfl a>jz)-o1^ sg^- ^Vofl Aiz^-o] ^-oleV tiV^^il ^(214), ^l^tfl Mj-D].^. 
HT 10,000 A ^lS. ^J-tbcf. zl^JI «>^(214) ^Hl #%*\] (Resist: R)# ^ 

<73> ^1 >H , iSel^^LEflsl (photolithography) SE^ E^ZLSflsz] (electron beam 

lithography) ^ ^ A o v * A o v 7l ##*fl(R)» ^E^tr^(£ 

4b % v 2i). 

<74> cf^-ofl 3flE^^ ^-^](R)« v}^3.(240)£. 0>}^*\ ^£)^ ^-^-(214)* 

RIE(Reactive Ion Etching) ^^V^ ^^^*}-cf(£ 4c % V S). 
<75> o]o^ ^-^]( R )^. ^t^}^ ^e]3. M>^-(214)^ sfl^o] ^^cf(£ 4d # 

S). 

<76> oI^a^ af^ofl^ n>^H( 240)1- 2^*11 ^#(211) #ofl 
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1020030016017 #^ 2003/4/7 

(240) 9? 3&£*H ^#(211) A>o]ofl ofl^A] ^-o. ^Sj-^o. A>-g-^c^ ZL-ir-g: ^2}- 

Ml 

oflnlElofl^ w>£^ 7>e]^^l «^-<HlA^ *J*} 7 }- « 0 >#S]*1 

1:1 -f-A} S ^ x :l ^-a># ^ Siq-. 5Eth ^^£^1 sflE^^ n>^S# 4 

^«fi 7>*} A>B}-^ o]S.«-Ei Cfoj^. ^ ul ^=3. a] 

^H7> 7>^^>cf^ o}^^ ^olcf. M}-^ iLJrig^ 
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1020030016017 2003/4/7 
1] 

^€^1 ^} Sh£*fl S^^l ^€ -B-^i^l 

^71 oflnlEi^E^ « 0 >#^ ^7>#^ ^-fr ^]^^>7) ^-7) °fl °1 E-| ^ #7l 

[3^8" 2] 

*n i sa°i^i , 

3# f^AS <5Hr 1:1 ^>-g- ^7>« 0 ># ^^1. 
[$^* 3] 

#7} <i^^ ^7l7i%V 7>^# o]-g-^ 7}<i#o] % o. ^ 1:1 

4] 
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1020030016017 Qt.}: 2003/ '4/7 

#7l <if-er It^Rr ^ 7><i #*1°1 ^ 1:1 *= A> _g_ 

^##*1. 

xi i 5a°H. 

#71 2^X1 sg^, LiNb0 3> LiTa0 3( BaTi0 3 ^ Pb(Zr,Ti)0 3 °l-f-<H3l zL-f- 

6] 

XI i 5U<X*1, 

#7] -B-^^l Jg^g. A>2]-ol^ 3^^-01^^- 1:1 ^-A>-g- Jel 

##*1 • 

[3^*8- 7] 

XI l 5a°W, 

#71 -fi-*l*fl sg^g. o.l ~ l mm ^^1^ 51* ^8-2-3. <5>^ 1:1 ^M-g- 

7>w o V^ 

8] 

xi i sa<H^, 

#71 a>£^l ^Kg- yVnj-o] ^ ^^lO S ^ 1:1 J=LA>-g- 

#*1. 

9] 

XI l *cHl 5fl°H. 
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1020030016017 #3 ^7>: 2003/4/7 

#7l MVnVO. 10Q _ 10>000 A -^)^ ^lO S <5}i- 1:1 J=A)- 

-§- #7}«J-# i^#*l. 
I^n 1 * 10] 

2^*11 -*M sflEi^^ ?>iE.^ ^5Vol s^ch] ^ o.^^ ^ 

ol ^^Hl JL, 7^ *E-H tfl^H ^ ^JL tifl*l£H, ^-71 7^ p}^iL 

#71 oflnlE^l- 7>1^7l ^ 1^ ! ^ 

#71 oflolE-l^Ei W 0 >#^1 ^Sf ^l^^>7l ^*V<*j, oj] v] &\$>\- #7l 

7m *d| AVojofl afl^^ ^^=#^1;* ^«l*Kr ^£.3. ^ x :l ^>-g- ;*U>« 0 v 

11] 

*\] 10 %H1 5^1, 

* ^-2.5- *Rr x:l ^-A>-g- ^7>wv# 2x^#*l. 
12] 

10 %M1 $X°)*\, #7] ^#*l^ ( 
#71 ojlnlEi^-^-Ei ##5} ^7>^# ^^A) 71^ ^ 

#71 ^7>#^ ^]#Al 7] ^- *\o]IE *VM-^ 7f7l ^til^Rr 3* ^# 

-£-5. ^ x:l ^>-g- # i^#*l. 
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13] 

*11 10 oXo]*\ t 

^7) 1^ ^7}^ 7>1^ ol-g-^ 7}<£#91 ^ ^<LsL x:l 

14] 

*fl 10 %H] 5A°H, 
15] 

*H 10 %H1 5^*1, 

#7] ^^i^l LiNb0 3 , LiTa0 3 , BaTi0 3 ^ Pb(Zr,Ti)0 3 £.3. °l-f-<H*l ^-f- 

16] 

*fl 10 ^Hl Ojo^ ( 

***|. ' 
'[^T 1 * 17] 

*H 10 *<H1 5U°H, 

A o v 7) -fr^afl sg^-o. o.l - 1 mm ig^o] ^ x:1 j=.A}-g- *J 
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1020030016017 #=3 ^*}: 2003/4/7 

l^^ty 181 

*fl 10 %H1 ^^A^, 

#71 aViESfl wvov^. HVDVo] ^ a^jo S x :l ^-g- 2r.# 

19] 

10 %H1 ^^i, 

A o v 7l tiV£*fl 100 - 10,000 A 35 -g- <5}ijr x:l ^ 

^7}*&# . 
20] 

5:31*11 ^oHl sfliH^€ tiVs^j S.^} ^€ 4^ -B-^^l 

^l <#7] 2flB^^ «V£^1 MV^-ol tifl^S^ 2:^^ ofl E^ # ofl oloj 

(a) ^^i^l ^-fr §«l*Hr 

(b) -e-^i^] -S-ofl 3iflEi^5l tiVSi^j ^-fr *§^*H ^fl^^^l 

(c) ^7l ^^^1 ^ ^H] ^-71 3flE^5] ufiHf «11*l*Hr #3] I* ^l^Rr ^ 
21] 

^11 20 *8-ofl &o^ f ^-7] (b)^Tfl^, 
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(bl) ±^ ^M)^ ^"Ofl ti>£^l «Vn| ^ E|7|AE| ^ 

(b2)^7l el^liH t ^ilS 3flE^BT>^ cfTfl; 

Hi 

(b4)^"7l ^T^Hfr #7]1;!- ^l*Hr 3# ofl 

22] 

20 ^Hl 31°]*], ^7} (c)^-Tll^, 

WT-ty 23] 

^1 20 %H1 5a°H, 

#7] sg^, LiNb0 3 , LiTa0 3 , BaTi0 3 ^ Pb(Zr,Ti)0 3 ^l^-^^l nf 

[^^8" 24] 

20 *cMl 5U°^i, 
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l^^ty 25] 

*11 20 %H1 91°]*], 

#71 0.1 - 1 mm -^l^l 3g^-ol ^ ^ ^^^) oflu}Ei 

13^8" 26] 

20 %H] 

#71 aV£31 ^£ ^Bl^ ^ ^lo^ ^ oflulE^ *H^*Rr 

27] 

20 %M1 SU^H, 

#71 aV^^l «v^-o. 10Q _ 10)00 o A ^S. ^J^r f^AS 5}^ 2^*11 °fl 
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